Mispair-aligned N3T-alkyl-N3T interstrand cross-linked DNA: synthesis and characterization of duplexes with interstrand cross-links of variable lengths.
Therapeutic bifunctional alkylating agents generate interstrand cross-links in duplex DNA. As part of our continuing studies on DNA duplexes that contain alkyl interstrand cross-links, we have synthesized a cross-link that bridges the N(3) positions of a mismatched thymidine base pair. This cross-link, which is similar to the N(3)C-alkyl-N(3)C cross-link that has been observed between mismatched cytosine base pairs, was introduced by first incorporating a cross-linked phosphoramidite unit at the 5'-end of an oligonucleotide chain. Fully cross-linked duplexes were then synthesized using an orthogonal approach to selectively remove protecting groups, thus allowing construction of the cross-linked duplex via conventional solid-phase oligonucleotide synthesis. Short DNA duplexes with alkyl cross-links of various lengths (two, four, and seven methylene units) were prepared, and their physical properties were studied via UV thermal denaturation and circular dichroism spectroscopy. These linkers were found to stabilize the duplexes by 37, 31, and 16 degrees C for the two-, four-, and seven-carbon linkers, respectively, relative to a non-cross-linked duplex. Circular dichroism spectra suggested that these lesions induce very little deviation in the global structure relative to the non-cross-linked duplex DNA control. Molecular models show that the two-carbon cross-link spans the distance between the N(3) atoms of the T-T mismatch without perturbing the helix structure, whereas the longer linkers, particularly the seven-carbon linker, tend to push the thymines apart, creating a local distortion. This perturbation may account for the lower thermal stability of the seven-carbon versus two-carbon cross-linked duplex.